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BJIHHHHE TEPMHHECKHX H ^OTOnEPHOJJHHECKHX YCJIOBHB 
HA BLIKJIEB MEPAU,HJ],HEB TPEMATOJJLI 
BUNODERA LUCIOPERCAE 

E. n. HeniKo, B. 3. KaycjjMaH 

IIoKa3aHO, hto npoijecc BMKaeBa MnpaiwpieB Bunodera luciopercae HMeeT onpeAeaeHHyio ah~ 
HaMHKy. MaKCHMajiBHtiH BMKJieB npnypoaeH k yTpeHHHM aacaM, aTo no BpeMeHH coBna^aeT c ne- 
pnoflOM MaKCHMajibHOH $HJibTpan;HH mojijiiockob poAa Pisidium. 06in;aH npoAoa>KHTeabHOCTb 
BMKJieBa 3aBHCHT OT (JjOTOHepHOflHHeCKHX H TeMHepaTypHMX yCJIOBHH. MHHIIMaJIBHbie epOKH pa3- 
bhthh Ha6jno,n;aiOTCH b ycjiOBHax TeMnepaTypHoro pnTMa h pnTMa «CBeT—TeMHOTa», MaKCHMaab- 
Hbie — npn HHKydaijHH b TeMHOTe hjih npn HH3KHX TeMnepaTypax. 

Pa3HOo6pa3iie ycaoBHH cpeAH oOnraHHa h H3MeHemie hx napaMeTpoB bo BpeMeHH odycaoBan- 
BaiOT y Bcex opraHH3MOB, He3aBHCHMO ot hx TaKcoHOMHnecKoro h sKoaornaecKoro CTaTyca, 
^opMHpoBaHne onpeAeaeHHoro Ha6opa peaKipm. 9 to odecneaHBaeT KoppejiHH 1 Hio npoTeKamia 
pa3jiHHHbix npoijeccoB, cb oiicTBeHHMX TeM hjih hhmm opraHH3MaM, c Han6ojiee 6jiaronpHHTHbiMH 
nepnoflaMH. Oco6eHHO Baaraa Tanaa corjiacoBaHHOCTb y napa3HTnaecKHX opraHH3MOB, ycneiHHoe 
npOXOJKfteHHe >KH3HeHHOrO Ii;HKJia KOTOpbIX TeCHO CBH3aHO C peaKI^HHMH HpOMeJKyTOHHblX H OKOH- 
aaTeJibHbix xo3aeB. B ashhom cayaae TOJibKO CHHxpoHH3aipia HOBeAeHaecKHx h $H3HoaorHaecKHx 
aKTOB Bcex coajieHOB CHCTeMM napa3 HT—xo3hhh, 3aaacTyio ocymecTBaaeMaa Ha ocHOBe OTHorne- 
hhh k <j)aKTOpaM cpeAM (cBeT, TeMnepaTypa), flejiaeT bo3mo>khmm ee cymecTBOBamie. 

BoJibinHHCTBo npoBeAeHHbix k HacTOHin;eMy BpeMeHH nccae aob aHHH nocBameHO H3yaeHHio 
peaKi^HH CBo6oAH05KHByin;Hx HenojioB03pejibix cthahh rejibMHHTOB Ha adnoTHaecKHe $aKTOpM, 
a TaK>Ke bjihhhhio nocaeAHHx Ha 3mhcchio jihhhhok H3 npoMeacyToaHMx X03aeB (PHHeii,HHCKaa, 
1968). 3HawrejibHO MeHee nccae aob aHa aaBHCHMOCTb BMKaeBa napa3HTHaecKHx opraHH3MOB H3 
HHH, OT nepHOAHHeCKH A^HCTByiOmHX CBeTOBHX H TepMHHeCKHX yCJIOBHH, a TaK>Ke OT BpeMeHH 
CyTOK. 

3aAaaeH HacToamen pa6oTbi nocjiy>KHJio H3yaeHne bjihhhhh pa3aHHHbix TeMnepaTypHbix 
h <j)OTonepHOAHaecKHX ycjiOBHH Ha AHHaMHKy BMKaeBa MHpaijHAHeB TpeMaTOAM Bunodera lucio¬ 
percae Muller, 1776. 

3pejibie HHH,a OyHOAep 6bijih noayaeHM b nepnoA ecTecTBeHHOH saHMHHaijHH aepBefi H3 kh- 
meuHHKa xo3HHHa — oKyHH Perea fluviatilis, b HiOHe 1983 r. b 03. CaM03epo (lOamaa Kapeana). 
3aBepmeHHe HHKydaijHH h BMKaeB npoBOAHan b aadopaTopHMX ycaoBnax b Tpex BapnaHTax 
TeMnepaTypu (12, 17—18°; cyroaHMH pHTM 14—22°) h Tpex BapnaHTax ocBemeHHa (const L; 
const D; L : D = 16 : 8). IlepHOA A^pa3BHTHa ann; B. luciopercae b BOAoeMax Kapeann xapaKTe- 
pH3yeTca cpaBHHTeabHO hh3koh TeMnepaTypofi (10—12°) h yAaHHemieM CBeTOBOro Ana (nepnoA 
«6eabix HoaeH»). 9to obycaoBHao Bbidop TeMnepaTypu 12° h nocToaHHoro ocBememia b A^yx cepnax 
3KcnepHMeHTOB. TeMnepaTypa nopaAKa 20°, no-BHAHMOMy, 6aH3Ka k onTHMyMy pa3BHTHa ann; 
B. luciopercae (Cannon, 1971), oAHano b ceBepHMX ycaoBnax b Mae—HiOHe BOAoeMbi peAKO npo- 
rpeBaiOTca a° btoto ypoBHa, noaTOMy OAHa cepna 3KcnepnMeHTa npoBOAnaacb npn £=17—18°. 

Eteyaemie AHHaMHKH BbinaeBa b ycaoBnax pHTMHaecKnx H3MeHeHHH TeMnepaTypbi h ocBe- 
meHHOCTH oOycaoBaHBaaocb TeM, hto, Kan H3BecTHO (Parker, 1930; TaaKOBCKaa, CymeHa, 1978; 
Gold, Goldberg, 1976), Tamie H3MeHeHHa CTHMyanpyiOT Teaemie pa3HHHHbix OnoaorHaecKHX npo- 
AeCCOB, B aaCTHOCTH pa3BHTHe OpraHH3MOB. 

P e 3 y a b t a t h. B n;enoM b KajKAyio cepnio 3KcnepHMeHTa , npoBOAHBineroca b a b YX hob- 
TopHOCTax, noMein;aaH KaaAKH caeAyiomero KoanaecTBa TpeMaTOA: const L, 12° — 4 3K3.; const L, 
14 — 22° — 7 3K3.; const L, 18° — 3 3K3.; const D, 18° — 4 3K3.; L : D, 18° — 3 3K3. Ilpn 3 tom 
cpeAsee KoanaecTBO BbimeAmHX MHpan^HAHeB Ha OAHy oco6b cocTaBHao cooTBeTCTBeHHo: 63, 
116.5, 152, 226.5 h 224.6 ocodefi. 

Ilpn TeMnepaType 12° HadaiOAaeTca 3aanoBMH BMKaeB MnpaijHAHeB Ha 3 -h cyT c MOMeHTa 
3 anaaAKH 3KcnepHMeHTa. Ilpn stom hx KoanaecTBO pe3KO B03pacTaao k 17 a. B sto BpeMa Hadaio- 
Aaaca MaKCHMyM BbixoAa, nocae aero ero HHTeHCHBHOCTb CHH3naacb, a Ha caeAyioiAHH AeHb BMKaeB 
npenpaTHaca (pnc. 1). Ilpn pnme TeMnepaTyp 14—22° bmxoa MHpan;HAHeB Haaaaca aepe3 24 a 
c 3anaaAKH h A-anaca aboc cyTOK. Ha6aio Aaaca aeTKHH cyToaHMH phtm BMKaeB a: MaKCHMaabHoe 
KoanaecTBO MHpan;HAHeB BMxoAnao b yTpeHHee (8 a) BpeMa h coBnaAaao c hh3koh (14°) TeMnepa- 
Typofi (pnc. 1). 

Pa3anaHMe (|)OTonepHOAHaecKHe ycaoBna 0Ka3MBaan cymecTBeHHoe BanaHne Ha cpoKH co- 
3peBaHHa h BMXoAa MHpan;HAHeB. Ilpn hoctohhhom KpyraocyToaHOM ocBemeHHH Hadaiogaaca 
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oflHH 3Hawrejn>m>iH hhk Bbixo^a Ha 3-h cyT (165 ocooefi) h MHHHMajibHbiH (64 ocodh) — Ha 6-e cyT 
c MOMeHTa 3aKJia^KH 3KcnepnMeHTa (pnc. 2). ^HHaMHKa BbiKJieBa npn cyTOHHOM pnTMe ocBe- 
meHHOCTH HMeeT cboh oco6eHHocTH. Tan, cponn MaKCHMajibHoro Bbixo^a orpaHHHem>i 2 cyT (2-e — 
89 oco6ea h 3-h — 348 oco6ea c Havana 3Kc- 


nepHMeHTa). B ocTajibHoe BpeMH Ha6jno^;a- 
eTCH eflHHHHHblH BblXOfl (MaKCHMajIbHOe 
KOJinnecTBO 26 oco6en). HanSojibinee kojih- 
necTBO MHpaHjH^HeB Bbi^ejiHjiocb Ha 3-h cyi 
(348). Heo6xo^HMo oTMeTHTb, hto 3Ta Bejra- 
HHHa 6bIJia MaKCHMaJIbHOH HO BCeM CepHHM 
3KcnepnMeHTa. 

B yCJIOBHHX HOCTOHHHOH TeMHOTbl TaKHCe 
HaSjnojjajiH flBa nnKa Bbixojja, o^Hano b flaH- 
hom cjiynae .gHHaMHKa 'Buxo^a cymecTBeHHO 

OTJIHHajiaCb lOT OHHCaHHOH BbIHie. nepBblH 
Pnc. 1. flimaMHKa Bbixo,n;a MHpaHjH^neB 

B yCJIOBHHX HOCTOHHHOH OCBeHjeHHOCTH HpH 

12 °C (cBeTjibie KpyjKKH) h npn TeMnepaTyp- 
HOM pHTMe 14 — 22 °C (TeMHbie KpyJKKH). 

Ha niKajie CBeTjibie KBajupaTbi — 22 °G, TeMHbie — 
,14 °G. no OCH OpHHHaT — KOJIHHeCTBO MHpaHH- 
HHeB (B 9K3.). 



u tout 


hhk (199 oco6en) hphxo^htch Ha 2-e cyT h ho npoflOjDKHTejibHOCTH npaKTHHecKH He OTJiHHaeTCH 
OT HHKa BblXO^a npn CyTOHHOM pHTMe. BTOpOH noa'beM HHTeHCHBHOCTH BbiKJieBa HanajICH Ha 



ZkfVl 25 26 27 28 29 30 t/VB 2 3 (cym/vi) 


Phc. 2. ^HHaMHKa Bbixo^a MnpaipmHeB npn TeMnepaType 17 °C b pa3jiHHm>ix ycjiOBHHX ocBe- 
ni;eHHH L — Ha cBeTy (light), D — b TeMHOTe (dark). 


1 — L : L, 2 — L : D, 3 — D : D* 


06o3HaHeHHH Te me, hto h Ha pnc. 


1 , 


3-h cyT h flocTnr MaKCHMyMa (258 oco6en) Ha 4-e cyT b yTpeHHee BpeMH. B flaHHOM cjiynae b otjih< 
nne ot TTpeTTbTTTyTTTHx HHTeHCHBHbiH BbiKJieB Ha6jno,n;ajicH b TeneHne hohth 48 h, nocjie Hero OH HOJI- 
HOCTbio npeKpaTHjicH. IIocjieflHHH, cpaBHHTejibHo He6ojibmaH (46 oco6en) rpynna MHpan;HflHeB 
BbiKjiiOHyjiacb Ha 9-e cyT. 
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OftcyjKfleHHe. TaKHM oopa30M, npoBefleHHbie nccjieftOBaHHH iio3bojihjih ycTaHOBHTt 
bto MHpai^HflHH B. luciopercae HMeiOT onpeflejiemiyio ^HHaMHKy h CTporyio cyTOHHyio npHypoueH- 
hoctb BtiKJieBa. He3aBHCHMO ot ycjioBHH (HCKjiioHeHHe cocTaBJiaeT HHKy6au;HH npn 12°) BtiKJieB 
Ha^HHajiCH b BeuepHe-HouHoe BpeMH h flocTnraji MaKCHMyMa yTpoM. 3to CBHfleTejiBCTByeT o6 3H,n;o~ 
reHHOH npnpofle pnTMa, oOecneuHBaiomero coBnaflemie nepno,n;a MaccoBoro BBiKJieBa MnpaqHflneB; 
TpeMaTOfl H3 hhii; co BpeMeHeM HanOojiBmeH <$HjiBTpan;HOHHOH aKTHBHOCTH mojijiiockob pofla 
Pisidium (Ajihmob, 1981) — nepBHX npoMejKyTOHHBix xo3HeB 6yHO,n;ep. HHBa3HOHHBie jihhhhkh 
B. luciopercae naccHBHO npoHHKaiOT b npoMejKyTOHHoro xo3HHHa BMecTe c tokom bo,o;bi. 

H3MeHeHHe BpeMeHH Biaxofla npn HHKyOaipm hhii; b ycjioBnnx cpaBHHTeJiBHo hh3Khx TeMnepa- 
Typ oObhchhotch, bhpmo, ,n;enpeccHpyioni;HM flencTBHeM nocjieflHHX. ^eiicTBHTe jibho, b TaKnx 
6jih3Khx k neccHMyMy ycjioBnnx MHpaqnflHH choco6hbi BBiKjiioHyTBCH jihhib H3 HanOojiee co3peB- 
mnx hhii;, hto oObhchhot o,o;hh hhk BBixo^a, a ochobhoh bbixoa npnypoueH k HanOojiee TenjioMy 
BpeMeHH cyTOK (BO,n;a MaKCHMajiBHO nporpeBaeTCH k 16 — 17 u). ,I(opa3BHTHe ocTaBmHxcH 3M6pno- 
hob npoHcxoflHT MeflJieHHO h, no-BHflHMOMy, 3HaHHTeJiBHaH uacTB H3 hhx nornOaeT. 

II ojiyneHHBie flaHHBie corjiacyiOTCH c pe3yjiBTaTaMH, npeflCTaBjieHHHMH b paOoTe KsHHOHa 
(Cannon, 1971). Km 6hjio noKa3aHO, hto npn TeMnepaType 4° BBuiynjieHne MHpaqHflneB He nponc- 
xoflHT, a npn 11 h 15° BBixofl He npeBHmaeT 3 % (BpeMH HHKyOaqHH 13 flHen). 

^HHaMHKa BHXofla HMeeTCBOH oco 6 eHHOCTH. Tan, BBiKjieB MnpaijHflHeB b n,eJioM He npoHcxoflHT 
3ajinoBo, a pa3ji;ejieH Ha HecnojiBKo cepnH. Ilpn stom MHHHMaJiBHHH npoMe>KyTOK Me>K,n;y hhmii 
Ha 6 jno,n;aeTCH b ycjioBHHX puma H3MeHeHHH <$aKTopoB (pnc. 1, 2). 3to, bh,o;hmo, CBH3aHO co cth- 
MyjiHpyiomHM B03,n;eHCTBHeM pnTMa Ha pa3BHTHe, hto OTMeuajiocB paHee (rajiKOBCKan, CymeHH, 
1978) h 6e3ycjioBHo cnoco 6 cTByeT 3apan<eHHio xo3HeB b onTHMajiBHue cpoKH. ITocTOHHHan ocBe- 
meHHOCTB, paBHO KaK H TeMHOTa, 3HaHHTeJIBHO yflJIHHHIOT nepHOfl pa3BHTHH HHII,. 

B 3 anjiioneHne hco6xoji;hmo otmcthtb cjie^yiomee. B qHTHpoBaHHOH paOoTe KsHHOHa (1971) 
npoBOflHTCH cpaBHeHHe flByx bh^ob 6 yHO,n;ep B. sacculata h B. luciopercae h oTMeueHH flocTOBepHBie 
pa3JiHHHH MeTKjs^y hhmh no HHqenpoflyKqHH n no TeMnepaTypaM, cTHMy jih py k)hi;hm BHKJieB MHpa- 
H,H,n;HeB. Mh H3ynajiH B. luciopercae, o^HaKO Kan no nepBOMy, TaK h ho BTopoMy KpnTepHHM OHa 
ctoht 3 HawrejiBHO 6 jiH>Ke k B. sacculata (no KaHHOHy), ueM k B. luciopercae. 3to npHBOflHT k bli- 
BOfly jih6o o $H3HOJiorHnecKOH pa3HopoAHOCTH 6 yHOflep b pa3HBix ynacTKax apeajia, jih6o cbh- 
,a;eTeJiBCTByeT 06 o 6 nTaHHH b Bo,n;oeMax CeBepHon EBpomj, h b nacraocTH b Kapejinn, $opMH, 
6jih3KOH k B. sacculata. IIoflTBepAHTB H jih onpoBeprHyTB flaHHoe npeflnojionceHHe motkho, ho- 
BHflHMOMy, c homoiubk) KapHOjiornnecKoro aHajiH 3 a. B jiio6om cjiynae, cpaBHeHHe pe 3 yjiBTaTos 
nccjiejjoB aHHH no,n;ue pKHBaeT hcoOxoammoctb HcnojiB30BaHHH <|>H3nojiorHuecKHx KpHTepneB 
B CHCTeMaTHHeCKHX HOCTpoeHHHX. 
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THE EFFECT OF THERMAL AND PHOTOPERIODIC FFACTORS 
ON THE HATCHING OF MIRACIDIA OF THE 
TREMATODE BUNODERA LUCIOPERCAE 

E. P. Iyeshko, B. Z. Kaufman 
SUMMARY 

The process of hatching of Bunodera luciopercae miracidia was shown to have its specific 
dynamics. Hatching took place at its maximum at the morning hours that coincides in time 
with the period of maximum filtration of clams (g. Pisidium). The total duration of hatching 
depends on photoperiodic and temperature factors. The minimum period of development is ob¬ 
served under conditions of temperature rhythm and the «light-dark» rhythm, the maximum 
one — during incubation in the dark or at low temperatures. 



